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METHOD OF SELECTING AN OPTIMAL COMMUNICA TibN CHANNEL 

F1ElD AND BACKGROUND OF THE INVENTION 

10 The present invention relates to coiiununications, among a group of moving 

participants and, more particularly, to .a method for selecting, in real time. which of a ·number 
. . . 

of communication ~hanne~s is best for broadcast coriununfoatiotis among t~e participants. 

. the Figure iJlustrates a scenario to wh.ich the p~ent invention is applicable: naval 

maneuvers. A group of participants:· ships U), 12~ 14,.16 and 18 and an aircraft 20, are 

15 engaged in war games. At various times· dUring the war games, it is necessary for one of the 

participants to broadcast a message that. w~J~ be received essentiaUy simultaneously by all 

participants. For example, ship 10 may need to notify all. the other participants .that it has 

simulated the firing of a missile 26. 

The participants in military maneuvers typically have several communfoation channels 

20 at their disposal, each channel having its own characteristics. As. an illustrative. ex~ple, the 

participants in the naval maneuvers of.. the Figure have at their disposal the following 

channels: · 

channel geometry \ range typical latency 

rate 

S-band line-of-sight 40 nautical miles· high 200µs 

HF indirect 300 nautical miles very low 18 msec 

satellite indirect global. very high 0.2sec 
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The S-band channel is fast but is limited to line of sight communications. The '"40 nautical 

miles" range is for colllDluDica.tions between aircraft 20 and the other participants; the 

effective ran1te between ships is limited to 15 nautical miles. At longer ranges. the much 

slower adaptive HF channel is used; and at still longer ranges, a satellite system. based on 
. 

s Earth satellites such as sate1Jite 22, is used. 

·Because the three channels have different latencies. the signal from ship 10, that 

missile 26 has been launch~ arrives at the other participants at diffc,renl times. If all the 

participants had fixed locations. pennanent broadcast communication channels could be 

selected acco:~ding to the fixed distances between the participants, and the latencies of the 

JO channels could be built into the communications protocol. This cannot be done in this case 

because the participants are moving. For example, ship 18 is shown in the Figure out of S-

band range ~f ship 12 but about to move within S-band range of ship 12. At the time of the 

Figun; ships 12 and 18 communicate using the adaptive HP channel, but they shortly ~ll 

switch to the :~-band channel •. 

15 There are two inferior solutions to this problem. One is for all participants to 

broadcast over all available channels, including in each signal an indication of the channel 

used, so that 1::ach recipient of a signal can·compensate for the latency of whichever channel 

succeeds in relaying the signal to the ncipient. 1bis wastes bandwidth. The other solution is 
~ . 

for all participants to use the channel with the longest nmgCy which typically, as in this 

20 ~ample, .is also the channel with the longest latency, so that all signals have the same latency. 

The channel with the longest range typically, as iu this example, also is the most expensive 

c:bmmel. ShiIIS IO and 12, which are in line-of-sight of each other, could communicate at less 

cost via the S· band channel than via satellite 22. 
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Tzid011. et al., in US· Patent No. 5.396.644, describe a communications method 

intended to make most efficient ase of a short range communications system. According to 

this method, each participant keeps track of which other panicipants are within 

communication rang~.· and available bandwidth is allocated so that no attempt is made by 

s pm:ticipants who are out of range of each other to communicate with each other. This method 

could be used. in the above example,· to allocate S·band bandwidth most efficiently, but it is · 

inherently limited to one cor:t.m1unications. channel, and cannot be used to allocate multiple 

communicatiC1ns channels amang all participants. 

There is thus a widely recognized need for, and it would bo -highly advantageous to 
I, 

10 have, a methe>d by which moving participants could select among communications channels 

based on the.ii: instantaneous locations. 

SUMMARY 011' THB 1NVENTION 

According to the present inV8Dtion there is provided a melhod of coordinating 

is communicati•lns among a plurality of participanra using a plurality of channels. including the 

stepS of: (a) providing each participant with: (i) a locator :mechanism for detennining a 

location of ttae participant, and (ii) a table of location& of the other participants; and (b) 

selecting, by at least one participant, one of the plurality of channel~ for communicating with 

at JDBSt one •other participant, based on the location of the at least one participant and the 

20 location of l:he at least one orher participant as recorded In the table. 

As defined be.re.in. a •:chmmel" is a share~ commlJ1'ications medium or system. In the 

examples P"~ented herein, die channels are distinct communications systems. but in other . 

applications Df the present invention, the domains could be diffment communications modes. 

such as diffei:'ellt sets of time slots or different frequencies, within the same system. 
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BRIEFDESCRiPTION OF THE DRAWINGS. 

The inverition is herein described, by_ way of ·exam.pie. only~ with reference"·t~ the . 

. accompanying drawings~ wherei~: 
. . 

5_ The sole Figure is a schematic depiCdon' of na\r~frrtatieu"vets. 
.. . ·: . 

't-.. •. DEsCRIPTION OF THE PREFERRED EMBot>IMENrs .. 

The present invention is"· of a inethod'" ofcoordlnating communicatfons: among· several 

., moving participants.· Specifically, the pl-esehi:invention··can be. used. by ·each participant to 

10 · select the optimal coinmunications channelto. us~- to.communicate with any other participant~ . 

The principles and operation of co~u~icatloris· coordination according_ to the present · 

invention may be better. understood wiih reference . to. the drawing and the accompanying 

description. 

According to the present invention~ each participant is provided with a mechanism for . 

15 continuously deternlining its location. this . mechanism could be, for example, ·an inertial. 

navigation device, or a global positioning:._ sY8tem receiver. . Each participant builds . ~d 

·maintains a dynamic table of the locations' o:f aii ·the other participants. These' tabies. are. - . ' .. 

initialized at some point in· time, for example, by au pamcipMts broadcasting their 1ocations 

on all available channels, an~ each participant recording, in its location table, the received 
\ 

. . 

20 location of every other participant. Subseq\iently, each participant decides, on the basis of its 

f 

, . . 

own location and on the basis of the· tabula~ed location of every othei;- participant~ which 
/ 

communications channel to use to communicate wi~ each other participant. For example, in 
._,. 

the scenario of the Figure, ship 12 computes its distance to ship 10, determines that that 

distance is less than maximum· S-band range, and communicates with ship 10 using the S-
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· band channel. Similarly, ship 12 computes its. distance to ship 18, :determines that ship 18 is 

' 
QUtside of S~band range but within adaj>tive HF ran_ge, and coriununiCates with ship 18 using 

the adaptive HF channel. 

-~.. Periodically, the participants broadcast their own locations· to each other. . This 

s· broadcast of location is no different than any other broadcast by the ~icipants (such ~s the· · 

broadcast by ship 10 th~t it has launched missile 26), atid is done, by each participant to every 

other participant, using the appropriate channel as determined from each participant's 

instantaneous determined location and the tabulated locations of an the other participants; 

Having received the· transmitted locations of all the other participants, each parti~ipant updates .. 

IO its location table accordingly.· The frequency of location transmissions and updates depends 

on the speeds of the participants, in a way that will be obvious to those skiJJed in the art. 

Most preferably, each ·participant is provided· with a topographic map for use in 

determining which communications channel to use to communicate with any other participant. 

The topographic map may be used, for example, to detennille whether two participants who 
. . 

15 are sufficiently close to use a line-of-sight communications channel actually.are 1n line-of-

sight of each other. For example, in the·scenario of the Figure, ship 10 computes, based on its 

determined location and t~e tabulat~d _location of ship 14, that ships 10 and 14 are within. S­

band range of each other. Ship 10 then .detennines, with reference to itS topographic map, that 

promontory 24 blocks line-of-sight communications between ships 10 and 14. Ship· to then 
. ' • 

20 communicates with ship 14 using the HF channel. 

Alternatively, in this example, ship 10, upon determining that line of· sight 

communication with ship 14 is blocked, can relay a message to ship 14 on S-band via aircraft 

20. 
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While the invention . has· . bCen. · describCci =:with respect to a Hmited. number. · of . 

. emoodiments; it will. be· appreciateflthat many variations~ modifications: and .other applications .. 

of the invention may be made~ 

... , 

l 
\ 
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WHAT IS CLAlMED IS: 

1. A method of coordinating communications among a plurality of participants 

using a plurality of chaime1s, comprising the steps of: 

(a) providing each participant with:· . 

(i) a locator mechanism for determining a location of said. partidpa~t. and· 

· (ii) a table of locations of the other participants;· and 

(b) selecting, by at least one participant, one of the plurality of channels, for 
. . 

communicating with at least one other partidpant, based on said k>cation of 

said at least one participant and said location of said at least one other 

participant as recorded in said table. 

2. The method of claim l, further comprising the step of: 

(c) transmitting, by said at least one participant, said location of said at least one 

participant, to said at least one other participant, via_ said selected channel. 

3. The method of claim 2, further comprising the step of:· · 

( d) · updating said table of said at least one other participant, based on said 

transmitted l~tion of said at least one participant. 
\ . 

4. The method of claim 1, wherein every participant effects said selecting with 

respect to every other participant. 

5. The method of claim 4~ further comprising the step of: 

-------····-----·---···-------.. 
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(c) for each participant~ transinitting said determined location to each of the •other:· 
. 

· participants, using said select~:ch~nel. 

i> ... ·. 
I. 

. ...... . .. 6 . The method of claim. 5~ further comprising the step of; 

: · (d) updating said tables based on said transmitted locations. 

. . . 

7. The method of claim l, ·wherein said locator mechanism· incJudes a gfobal 

·positioning system receiver. 

8. The method of claim l,' wherein said locator mechanism includes an inertial 

navigation device. 

------------
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